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(57) mm 

im&^-m Si%T% CIO. 0 3-0. 10%, 
S i : 2 %JUT\ Mn!0. 5-2%, P : 0 . 08% 

J3lT\ s : o. oi %J^T> n : o. o 1 %j^t\ a 
l : o . oi-o. i % zmfz-tm, t i : o . 2 6 % 

jgO. 5 0%J^TS.cK/X(±N b : 0. 15-0. 8% 

* . 7x7^f ha^ ? 8 offim%J^±££#>£> #^7 


siyid 


& 



- J — 1 — 1 — 1 — ' — r 



1o s 


-1- 


(2) 


ftffl 2001-20 0 39 


c :o. 03-0. 10% 
S i : 2%«T (.0%^-f-tf) , 
Mn : 0. 5 - 2 %, 

p : 0 . 0 8 %jy.T ( o % s-i-tr) , 

S : 0. 0 1 %»T (0%S-§"tr) , 
N : 0. 0 l%JttT (0%%-ktr) , 
ai :o. oi-o. 1%, 

^iH^-Tffi, T i : 0. 26%10. 5 0%J^J.TS.J>V 
XtiNb : 0. 15-0. 8%%^trm#frb%<0 . if 

15#JSI1^0T t,^a7- • ^^-7-7 7 • 7i7 

•Y hi&I^S 0Bff%l-:<.± t £#gfcfc-f3# 

[IS*«2] H*t7^ StcffeO^^t Lt, Mo : 
0. 5 %WT> C r : 0 . 5 %JS1T\ B : 0 . 0 0 5 % 
JilT, Cu : 0. 5%. Ni:0. 5 %J31T, C a : 3 
0 p pmJilTJ: *) %Z&frbM1R21r2>'J?% (till 

[St^S 3 ] ±EW*£ 1 itzlt 2 »-E«<Offc*flt» 

osftiJUfc-fsi**-* i i 5 o'ctLtt-jn&u 700 

Ot/s e c^.±T-5 0 0ta.Ti:JT-^LT5 0 0 

hmm&s offi»%£ii± 

-set & t -T 7 > vttiJ <t 0«»»tt»:« 

[#&07l<75SMi& 18.91] 

[0 0 0 1] 

m%®mz&titz&&mi&mmtiLt*(r>mm~m u z 

•j- -> -r - v & f ottifi- 1 L T*J» CrSfflT $ * o 
[0 0 0 2] 

h&«l*«*A$*t?tDualPhaseil«tftI'b*LTv» 

2»A+^» i t U J: oT*»tHt ****** t«*S*L 
TV^(#^7 - 2 5 2 5 9 2 -"p-^rfRfc £T) 0 L^LDu 
alPhaseSI*^»«*- x-r-^-'f f«HE«i, «^#ttl± 
ASf T*** & <n<nWXf7 7 > vtt^fS: < TttlI14(-ilrt* 

[0 0 0 3] tI5f, Stt*(7)M^It)g|5 D °p^t Lt« 


> v 14 (?CJ£ If 14) rt ? **"> h it Z> o LfrL ±1 £Dua1 Phase 
[0 0 0 4] Lfzm%<7>TX\ *m«Ali^fcTJ: 
¥6-172924-^^^. (Sl7-11382-§-&^, |WJ7-70696-f-&# 

[0005] z*ih<r>wsz~o, ®st#y f 77>vttu 

77> y*ttUJ±Sv»JzRJtffi|OM«U* 0 , <bM1# 

20 [0 0 0 6] 

^fiK-om.^ 141- & v»r «tL fc«p 14 * #i" * ffig 
[0 0 0 7] 

wT?#fe*i6Ww}ft®i!«fcii x k*%t, c : o. o 

3-0. 10%, Si : 2%&.T (0%*#tf) , M 
30 n : 0. 5 - 2%, P : 0. 0 8%JilT ( 0 

tr) , S : 0 . 0 1 %JiTF ( 0 % i&tr) . N : 0 . 0 
1 %WT (0%^-S-tr) , Al : 0. 01-0. 1%* 
ffitz-f®., T i : 0. 2 6%jg0. 5 0%JilTS.t>VX 
liNb : o. 15-0. 8 %£#<^ M^^t^zmcoiS. 

53-tLTMo : 0. 5%W.T\ Cr : 0. 5 %&T. 
B : 0 . 0 0 5 %WT< Cu:0. 5%>Ni:0. 5 
%1^JLT, C a : 3 0 p pmttTJ: *) iagi>f>SW$ti 

M©H7 - 7-a7- • ^ ^ - x '7 ^ • 7x7^ h*i 

40 ltd* 8 0 B!»%J3Ut* , #^7 9 > v*14fc «t ^ 
[0 0 0 8] itt&wnwi&u. Ml/?? > i/itts «t 

1 1 5 otJELtuSnatU 7 o 0"cm±<oft±*fiBft-e 

«lWES L 7t^, ¥^^*PiiJS 5 0t/sec JJLt-C 5 
0 0 "CJilTU i T'i^ip LT 5 0 0 °CWT«0fiST-^ 

19, 7*7 7- • ^-77 7 • 7^7^ ha?t75 ? 8 

50 Lti<>*o 
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(3) 


[0 0 0 9] 

Tt% BUS, *»»tt*J:0 f #a f 7^>'> # tt^r^>K 

?y=-^y- • s<4 ~t 4 v 5 - 7x7^ h 
-1J #JH)*±*fci-*iur, #CT7?>vte £163^*14 

[0 0 10] »IT> ^wu^v^Tawo-ft^ffi^^^ 

[ooi i] *-r> *w«)ffc**^*:3e*fcaft«i^^> 

[0012] C:0. 03-0. 1%. 

0 4%ft±^J«o L*LCi* l *<4»ia¥* 

nst i tuent <DiU |#IF77> vtt £ ffi*"t & iBjft^tS 
LS<i-SOT\ 0. 1%&T\ J: Ojfi L< (±0. 0 

[0 0 13] Si ! 2%BiT (0%£^fr) 

y ? . 7 h^tf>£fe«ri*K#S*^ #^7 5 > v 

S ii(i:2%aT, J:*)»*L<til% 
[0014] M n I 0 . 5-2% 

MnimmmtTtrnt tx^m^mi-^m, ses«me 

!Lt^7-i7- • s<4^r-4 y ? • y ^y ^ hffi^ 

Mn^O. 5%J3Lt, J:»)ffiL< 

[0 0 15] P : 0. 0 8%WT (0%S:^tf) 
0 8%ttT, J: L< (iO. 0 6%£lTUWx.4 o 50 
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[0016] s:o. 01 %ttT (0%£#tr) 
Sii, ItttOM n 4 k^g^ LTM n S <7)5P 7 

0. 0 1 %&T, <£i3#£L<<i0. 0 0 5% 
[0017] Al :o. 01-0. 1% 

a i it, mzmKi-zmztsmxib Lxmuzn, mm 
?4fctii S #3W»ffc»*^ft*a u 4 o T*nxi4& k* 

<io. 0 2%u±t\ o. i %ar, J: o-^a^uii 

0. 0 8%HTCW£^W o 

[0018] n: o. oi %JiT (o 

Nil, iH4»UffflE-r& A 1 i *t^Lt«SM 
»-C**A 1 N^T i N^<7>^ffc©££j£:U #^7 7 
> Z?&*m.fH^lzmm%M^*:&&'to SoTT i 

**4*0. 0 1 %WT. J:«5tfiL<(i:0. 0 0 6% 

[0019] TirO. 26 %m 0 . 5 0 %ttTS^7 
XiiNb : 0. 15-0. 8% 

BB*&aKT*4 1 1 5 ox:mm&±\zm?&Ltzmz, m 

Mi, SRfiiRTaoA^Bf^sKy • y^^^f hco 

«&ft«T««MU Cfi««^V^7-a7--^- 

1"£o Lfcf^ffl«r*»U»»***U(iT i £0. 
2 6%@, J:i5ffiL<(i0. 2 8%JeJL±acr/3HiN 
b£0. 15%£l±, J: «9»i L< tiO. 20%O>±& 
mZitZ^X'&ZtiK TiWO. 50%^@x., 
UNbi^O. 8%SrjBx.*k. »KIJnxaffi* f -e-<Oi 

^SU(iotM77> vttuK«»*airr« 

Ui^iOt% -t*UJlT\ «t L < tiT i (i 0 . 4 5 

%&T, NbiiO. 6%aiTUWx.^o 
[0 0 2 0] *5£Wlz&i1Z&m<DKmi±&±<?>& «9 -c 

ioTIi, ^ttiSRMW^Mo, Cr, C 
u, Ni, BfcitfC a X t)%2>mfrhMl£tl2>'J?%< 
t i> 1 Siir* - fc fe*»T-**o 

[0 0 2 1 ] Cu :Cu(t H»S»<t7C*k LT^JSfSj 

±u*auftffl1"*{5?K ^ ? - ^ ^ - • ^-f v 

<. ftWEttxe^«f**0*HfcB«:*i:*«lHU 
0. 5%£JlTUWx.i*t*ilfft6*v» 0 
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[0 0 2 2 ] N i : N i (i> ±f£C u«i:J:ott 

eeoTO. 5%£JIT*>N i £*SrSnU ^FalBEii 

[0023] Mo, Cr! C ft <b 07C^(±Hig^ffc7c3R 

. ^ -x-f • HUIIO** ft 

fflitlt^^ -tiUbOfMHCi, Mo, Cr^l 
^fr£^&CfcUJ:oTf§«$ft&o Lrt*U Zivhjc JO 

<«:>)« ¥44:, 7;i/f>tnW 
Aeons t i tuent<7)$p JM77> v14(Z^f^#S:St?"t 

0. 5%£ilTUWx.ittn(fi<biv»o 
[0 0 2 4] B : B(±*A*LltSrK*C>*7C*-e*»3. ^ 

7 £X*mifo&Kl£X-i>2>1)** *tih<7)%}%:lt0. 005 
°/oT-|&fDi-^cor% ggfttSr^i-^t 0.0 0 5 %fiL 
T, £ £ L < <i0. 0 0 3%fiLTUjrpx^^<&-C* 

[0 0 2 5] Ca iCaliMn S & ^ttffc»*3*Rfl: 

[0026] ±mit¥f&frnmuzm^rm&L 

[0 0 2 7] *%^**JS-r^Ua^oT^, ±f£ft^ 
ffi^»*t^#SUJ: ^77^: U dft«:l!fcBEEiE+ 

^rcosnftiajss: i i 5 ota±i:t4:t^Rtft 

£ 0 Clftti, F*ti:T i C^NbC^l 

jgLS&*!>^ffla?* f i i 5 0t-e*^ c^ajKBLtuini 
T i ^@j#Nbi3J:Uni}§Cl*, *fcBSifi#TlfeO#*P 

[0028] *fcBE»ij!&tttt±ifa** 700 "cja-t. 40 

fc**rS*o JftMtt±ifia«**7 0 OtfllTi:^^)^ 

SL^tati»), ^60^<#t>"7 7>vtt^«#^ 
*3j«»&*t«<«r*o ttWffi3fi»0*aKi. 50TC/s 

* ■ -7*?-f h m.mMmm z wsi- a «r fc ** Bin u a so 



#13 2 001-20 0 39 

6 
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[0029] mm&mts o or^T^x.^^-?* 

* h8Ufti:*orjE»Sfift**lg:<«r*o *HXfi£ 
^ 3 0 0 - 5 0 0t:cOffiii:t^<h, TiC^NbC^ 

fiC^T^^o ttEoT, SFiL<(i300-500t: 

[0030] <fcua«uov*rsiW-r * . 

- 1 7 2 9 2 4ffi»i:Sf?fltV>l)ii^Y-f'f 
[0 0 3 1 ] f Lt*PK'(i, •EftfcfttfSlftfcfliO' 

^a^o^sa^^u^^^it*^ 

4< £ 8 0ffi«%JJLt, i L< ii9 0m9%& 

±. liL< (±<i(3r^»**^7-A7- • ^ - 7- y * 

^Ctco*^#'J '7x7^f mi^7XMa 

Aiif*§£ft. 2 0I»%£IT, SJKlil 0ffi«% 

jaT-eaftwr. *5&woaw«i+jj-ua*T-*4o 

[0 0 3 2] 

[^ifetRI] BIT, **««:*lfT*»WS:J: 

smbi-* a*, t «fc •jTiEsamwu.to'cwR 

ft h it^-fti i> *5kW<oim ttiaBu^i ft £ 0 

[0 0 3 3] 

* 1 7 rSrttffl L, &M*y7 

S2lZffjlD< 1 0 0 0-1 1 50tUML, 3 
0#m«**Lfclft, a#OjftBEEUJ: f)tt_h?^JS7 8 

^**PiS* 4 0-100 r/ sec T'^iP L, 2 0 0 - 

6oow*«fi«t«iii^ *p*Lr«ts«i«*»3a 

[0 0 3 4 ] »P>ftfcftlRBa!«UOW*T, J IS5f 
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[0 0 3 5 ] fciS^ffilfWRli, Eg 1 0 0 mmOff^ 

A — [(d-do)/l 0] X100 (%) (do=10m 
m) 

[0 0 3 6] i^TEMMIIStli, 3 0 0 0 fSOfg * 


F." tLtgbL/: (*3 0«iWJlJi:ii, 
[0 0 3 7] 

imi] 



C 

Si 

Mn 

P 

S 

Al 

N 

Ti 

Nb 


1 

0.02 

0.4 

1.4 

0.013 

0.002 

0.037 

0.0037 

0.38 



2 

0.05 

0.5 

1.5 

0-015 

0.002 

0.035 

0.0038 

0.35 



3 

0.08 

0.5 

1.5 

0.014 

0.002 

0.038 

0.0039 

0.36 



4 

012 

0.4 

1.5 

0.015 

0.001 

0.035 

0.0038 

0.37 



5 

0.05 

0.5 

1.6 

0.015 

0.002 

0.035 

0.0038 

0.55 



6 

0.04 

0.5 

1.5 

0.016 

0.002 

0.037 

0.0039 

0.15 



7 

0.05 

0.4 

1.6 

0.015 

0.002 

0.035 

0.0040 


0.08 


8 

0.05 

0.5 

1.5 

0.015 

0.002 

O.035 

0.0039 


0.25 


9 

0.05 

0.5 

1.5 

0.014 

0.003 

0.039 

0-0038 


0.9 


10 

0.05 

0.4 

1.5 

0.015 

0.002 

0.035 

0.0O39 

0.35 

0.5 


11 

0.04 

0.5 

1.4 

0.013 

0.002 

0.035 

0.0038 

0.35 


Mo: 0.45 

12 

0.05 

05 

1.5 

0.015 

0.002 

0.038 

0.0037 

0.35 


Cr:0.40 

13 

0.05 

0.5 

1.5 

0.015 

0.002 

0.035 

0.0038 

0.34 


Ca: 12pom 

14 

0.05 

0.5 

1.4 

0.013 

0.002 

0.037 

0.0039 

0.35 


Cu:0.45Ni:0.40 

15 

005 

05 

1.5 

0.014 

0.001 

0.038 

0.0041 

0.34 


B: 12ppm 

16 

0.08 

0.5 

1.5 

0.015 

0.001 

0.038 

0.0040 




17 

015 

1.5 

1.5 

0.015 

0.001 

0.038 

0.0041 




18 

0.05 

0.5 

1.5 

0.016 

0.002 

0.035 

0.0038 

0.35 

0.25 



[0 038] [0039] 
[*2] [*3] 




SRT(°C) 

FDT(°C) 

CR(°C/s) 

CT(°C) 

1 

1 

1250 

853 

91 

450 

2 

2 

1250 

845 

85 

450 

3 

3 

1250 

851 

92 

450 

4 

4 

1250 

856 

87 

450 

5 

5 

1250 

848 

91 

450 

6 

6 

1250 

851 

93 

450 

7 

7 

1250 

850 

87 

450 

8 

8 

t250 

855 

90 

450 

9 

9 

1250 

846 

88 

450 

10 

10 

1250 

850 

92 

450 

11 

11 

1250 

852 

89 

450 

12 

12 

1250 

848 

88 

450 

13 

13 

1250 

851 

91 

450 

14 

14 

1250 

850 

87 

450 

15 

15 

1250 

848 

90 

450 

16 

2 

1100 

851 

95 

450 

17 

2 

1200 

850 

85 

450 

18 

2 

1250 

748 

91 

450 

! 19 

2 

1250 

655 

93 

450 

20 

2 

1250 

851 

48 

450 

21 

2 

1250 

853 

75 

450 

22 

2 

1250 

847 

95 

200 

23 

2 

1250 

852 

93 

350 

24 

2 

1250 

850 

89 

550 

25 

2 

1250 

849 

90 

650 

26 

16 

1250 

855 

92 ; 

350 

27 

17 

1250 

849 

91 

450 

28 

18 

1250 

845 

89 

450 


40 
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YS 

TS 

El 

A 



mm 

No 

(N/mm2) 

(N/Wi2> 

(H) 

(X) 

(N/mm2) 



1 

450 

550 

30 

140 

280 

0.51 

PF 

2 

700 

820 

18 

120 

510 

0.62 

gBF(95%; 

3 

710 

850 

15 

110 

530 

0,62 

gBF(98%) 

4 

720 

880 

13 

60 

540 

0.63 

gBF(99%) 

5 

780 

900 

12 

60 

570 

0.63 

gBF(98S) 

6 

630 

799 

20 

70 

410 

0.51 

F+B 

7 

710 

810 

22 

65 

400 

0.5 

F+B 

B 

715 

800 

13 

105 

481 

0.5 

gBF(98%) 

9 

770 

875 

13 

55 

530 

0.61 

gBF(85%) 

10 

720 

805 

16 

1 (0 

490 

0.61 

gBF(97K) 

1 1 

730 

830 

16 

102 

530 

0.64 

gBF(95%) 

12 

712 

812 

17 

1 10 

500 

0.62 

gBF(8S%) 

13 

711 

800 

18 

120 

510 

0.64 

gBF<89%) 

14 

703 

810 

17 

115 

520 

0.64 

gBF(85%) 

15 

715 

815 

18 

110 

510 

0.64 

gBF<88%) 

16 

460 

580 

25 

125 

290 

0.5 

pF 

17 

490 

620 

23 

1 10 

400 

0.65 

g_BF<89£) 

18 

650 

750 

18 

100 

480 

0.64 

gBF(83%) 

19 

500 

600 

19 

115 

310 

0.52 

gBF(65S)+-pF 

20 

450 

560 

22 

123 

280 

0.5 

pF 

21 

650 

815 

16 

110 

500 

0.61 

gBF(88%) 

22 

500 

820 

20 

35 

480 

0.59 

gBF(75*) + M 

23 

570 

750 

18 

115 

440 

0.62 

gBF(89%) 

24 

568 

710 

20 

108 

398 

0.56 

gBPC55%)+pF 

25 

370 

610 

23 

105 

310 i 

0.51 

PF 

26 

465 

770 

25 

40 

450 ; 

0.58 

F-4-M 

27 

500 

750 

30 

35 

460 ! 

0.61 


28 

717 

824 

19 

120 

503 

0.61 

eBF(97%) 


— * ? ~T<V9 • 7X7^ 


[0040] «l-3i O^iCSWti^o 
[0 0 4 1 ] HSN o. 2, 3, 8, 10-15, 1 
7, 18, 21, 2 3, 2 8<±, *5SWoagSfrS:^ 

rmtz-rmmm-cb*), siss^aft (tsi , 

(YS) *TS<t\ Kfclfm (Aft) , «*R*K&«F 
[0 0 4 2] Zith\zML, ±E£l^O«i±*«W-C5c 

[0043] No. i : a*t^)^***^je-e*«a« 

IS 6 ft < »£ft*#«ptt*«» 6 itfc v *<> 
[0 0 4 4] No. 4 : M«tOK»K4<»£S^«riBx. 

[0 0 4 5] No. 5 :I#<7)Ti^*-i^j§r^^ 

[0 0 4 6 ] N o . 6 : WttOT i £W*aqFJE.U & 40 

[0 0 4 7] No. 7 :IttONb^WWL> i 
0 A <TM7 7> < , 4 4 

[0 0 4 8] No. 9 : *ttcONb#*i*^«r*fe 

[0049] No. i6 :x7 rjD}Raa* f e* tz so 


5fift****-c*#R 4 f&^o 
[0050] No. 191 j*JfiftJi«f fiJS^fii" 2 

&oT;fc>K j[*Bi5J:tf«*R/TS«»^ 
[0051] No. 20 : jRi£»^^ffr*pa***ai- 
g&tz*>. #Sta^'J^t;i/. 7x7^T\5S 
ft. MKi3J:r>ME/TSimt*^o 
[0052] No. 24, 25: ^H* *) Sftrt ? 5 0 0 °C 

[0053] No. 26, 27: ffiT*itfl + UT i tN 

-•^-rr^-7x7^ h&«rt*l#*>*iTi3'b 
-T\ Sfcft^JE-ce^RfiiyjK^R/TStttllfe^o 
[0 0 5 4] HHi, ±IS» 1 - 3 UtkL/jHSTt-*- * 

***Mtsxa) (SWTS) ua«3ri-«»* 

C^*fi* f 0. 0 3-0. 10%, J: L<ti0. 
0 4-0. 0 8%, TiMi^O. 26-0. 50 
%. J: L < (± 0. 2 8 - 0. 4 5%, NbMi 

j& ? 0. 15-0. 8%, J: »}fiFi L< liO. 2 0-0. 

[0 0 5 5] 
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[01] H*fe^T-f§^Si*tt;iJ«t-SC, Ti, NbO# 
(T S x A ) ioXtf <*#ffi/T S ) 



F ? - A (##) 4K037 EA01 EA02 EA05 EA09 EA1 1 

EA13 EA15 EA17 EA18 EA19 

EA20 EA23 EA25 EA27 EA28 

EA31 EB05 EB08 EB09 EB11 

FA02 FA03 FC02 FC03 FC04 

FD02 FD03 FD04 FE01 JA06 
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